Conformational transition in the aminoacyl t-RNA site of the bacterial ribosome both in the presence and absence of an aminoglycoside antibiotic.
Peptide bonds are made at the ribosomal decoding site. Structural information reveals that two bases in the RNA that constitute the decoding site, A1492 and A1493, can have both intrahelical and extrahelical conformations. Aminoglycoside antibiotics bind to the decoding site, and the structural information reveals the two bases in the extrahelical positions. We have shown by explicit-solvent molecular dynamics simulations and free-energy calculations that ribosomal RNA bases A1492 and A1493 are inherently prone to sampling conformational states that include both intrahelical and extrahelical positions. The simulations reveal that base flipping occurs through the minor groove of the double helix. Furthermore, free-energy calculations for the conformational change of the bases to the extrahelical positions in both processes are exergonic and highly favorable. It is likely that the correct codon-anticodon recognition by mRNA and tRNA arrests the bases in extrahelical conformations in the course of normal translation. In contrast, the sequestration of the aminoglycoside antibiotic at the decoding site facilitates the conformational change of the bases to the extrahelical position. Once the antibiotic is bound, the extrahelical positions for the bases are highly favored based on contributions by both electrostatic and entropic components of the free energy for the process.